Résumé. Dans cet article nous comptons le nombre de certaines n-fois matrices persymétriques de rang i sur F 2 .
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We denote E the Character of the additive locally compact group F 2 1 T defined by
We denote P the valuation ideal in K, also denoted the unit interval of K, i.e. the open ball of radius 1 about 0 or, alternatively, the set of all Laurent series
and, for every rational integer j, we denote by P j the ideal {t ∈ K| v(t) > j} . The sets P j are compact subgroups of the additive locally compact group K. All t ∈ F 2 1 T may be written in a unique way as t = [t] + {t} , [t] ∈ F 2 [T ], {t} ∈ P(= P 0 ). We denote by dt the Haar measure on K chosen so that P dt = 1.
Let (t 1 , t 2 , . . . , t n ) = −ν(t 1 )
j T j , . . . ,
We denote ψ the Character on (K n , +) defined by
Some results concerning n-times persymmetric matrices over F 2
. . , t n ) the following 2n × k n-times persymmetric matrix over the finite field
the number of rank i n-times persymmetric matrices over F 2 of the above form :
Let f (t 1 , t 2 , . . . , t n ) be the exponential sum in P n defined by Hence the number denoted by R (k)
1 , U
2 , . . . , U
n , Y 2 , U
satisfying the degree conditions
is equal to the following integral over the unit interval in K
Observing that f (t 1 , t 2 , . . . , t n ) is constant on cosets of n j=1 P k+1 in P n the above integral is equal to
is equal to the number of solutions of the polynomial system
We have obviously
From the fact that the number of rank one persymmetric matrices over F 2 is equal to three we obtain using combinatorial methods :
For more details see Cherly [9],[10]
3. Enumeration of some special matrices over
Denote by r n×2 i = r i for i ∈ {0, 1, 2} the number of n × 2 rank i matrices over F 2 [T ] of the form :
where degU
Obviously we have : r 0 = 1 and r 0 + r 1 + r 2 = 4 2n To compute r 1 we proceed as follows :
The number of n × 2 rank 1 matrices over F 2 [T ] of the form :
is obviously equal to 4 n − 1, just as the number of n × 2 rank 1 matrices over F 2 [T ] of the form :
and the number of n × 2 rank 1 matrices over F 2 [T ] of the form :
Let M be one of the following n × 2 rank 1 matrices over
Thus the number of n × 2 rank 1 matrices over F 2 [T ] of the form (3.1) is equal to 3 · (2 2n − 1) To obtain r 1 it remains only to compute the number of n × 2 matrices over F 2 [T ] of the form :
and rankM = rank
Since the rank of the matrix
is equal to 0 for every j = i since rank M is equal to one. If c i + d i T is equal to 0, we conclude that c j + d j T is equal to zero for every j,which contradict the fact that the rank of the matrix
is equal to 0 for every j = i.
We then conclude that a j +b j T = c j +d j T for every j = i, which contradicts the fact that    
For instance let c i +d i T be equal to 1+T, then and as before
We have :
f or 1 j n and M = (0) = 2 n − 1
Obviously we get the same result if in the formula (3.3) we replace the couple (T,T+1) by one of the following couples (T+1,T), (1,T+1), (T+1,1), (1,T), (T,1) From the results above we deduce that the number of matrices M of the form (3.2) is equal to 6 · (2 n − 1) Combining the above results we get :
of the polynomial equations
2 is equal to
Proof. The case rank
The number of solutions of the polynomial equations 
is obviously equal to
The case rank
The number of solutions of the polynomial equations
where (U
2) and (3.3) refer to Section 3. Consider for instance the following case: The number of solutions of the polynomial equations
satisfying the conditions
Indeed the number of solutions (
Obviously if we replace the couple (T,T+1) by one of the following five couples (T+1,T), (1,T+1), (T+1,1), (1,T), (T,1) we obtain equally the formula (4.7) Thus the number of polynomial solutions in the case (4.6) is equal to
Thus using (3.4) the number of polynomial solutions 
in the case (4.9) is equal to (4.10)
So combining (4.2), (4.3), (4.4) (4.5) , (4.8) and (4.10) we obtain (4.1) in theorem 4.1
in the case k=1
2 is equal to the number of solutions (a 1 , b 1 , c 1 , d 1 , . . . , a n , b n , c n , d n , α, β) ∈ F 4n+2 2 of the linear system :
From (4.1) with k=1 we obtain R
Of course we can easily compute directly the number of solutions of the above linear system: Indeed let M denote the above 2n × 2 matrix over F 2 then (see Fisher and Alexander [2] or Landsberg [1] )
Example. Combining (2.1) with q=2 and (4.1) we obtain for k 2n :
of n-times persymmetric 2n × k rank i matrices for 1 k 6
We observe that the Γ
where 0 ≤ i ≤ k (see Section 2) are solutions to the system Lemma 5.1.
Proof. Lemma 5.1 follows from (2.5),(2.4), (2.3) and (4.11).
Lemma 5.2. The case k=1
The case k=2
The case k=3
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The case k=4
Proof. Lemma 5.2 follows from Lemma 5.1.
We shall need the following Lemma.
Lemma 5.3.
Proof. Lemma 5.4. We postulate that : can be written in the form :
Combining (5.5) and (5.2) for n=1,n=2 and n=3 we obtain :
From (5.6) we deduce : a(k) = 2 k+1 − 25 and b(k) = −2 k+1 + 18.
Lemma 5.5. We postulate that :
Proof. From the expression of Γ can be written in the form :
Combining (5.8) and (5.3) for n=1,n=2 and n=3 we obtain :
From (5.9) we deduce :
Lemma 5.6. The case k=5 (5.10)
The case k=6 
